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DETAILED ACTION 
Claim Objections 

Claims 1, 3, 10, 13 are objected to because of the following informalities: These 
claims include the words "printing" and "printed" even though the claims are directed to 
a display. This renders the claims to be somewhat inconsistent in terminology. 
Clarification is required. 

Claim Rejections ' 35 use § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States- 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claims 1,4, 6-11, 15-16 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Karakawa (6,304.237). 

Karakawa teaches a display for reproducing an image intended for printing on a 
substrate using a set of inks, the image having a perceived color gamut when printed 
on a said substrate, the display comprising a light source generating a set of at least 
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three primary colors by explaining the invention comprises a monochromatic red (R), 
green (G), blue (B) pulsed laser light source adapted for display applications, and 
particularly, LCD display systems. (Col 1, 59-61) 

Karakawa further teaches a display for reproducing an image intended for 
printing on a substrate using a set of inks, the image having a perceived color gamut 
when printed on a said substrate, the display comprising a controller combining the set 
of at least three primary colors to substantially reproduce said image by showing the 
schematic diagram of the monochromatic R, G, B laser light.source coupled with three 
transmissive LCD panels as the spatial light modulators is shown in FIG. 3. Since LCD 
panels are totally insensitive to the pulse width modulation, this monochromatic R,G,B 
laser light source can be coupled with both transmissive and reflective LCD panels 
acting as spatial light modulators. (Col 5 lines 32-38) Since the utilization of a spatial 
light modulator is well known in the art as an example of a controller to determine the 
relative location of light of each color as projected onto the view screen, Karakawa 
teaches the operation of a controller as a means of projecting the projection lens . 
contents onto the viewing screen (Fig 3). 

Karakawa additionally teaches a display for reproducing an image intended for 
printing on a substrate using a set of inks, the image having a perceived color gamut 
when printed on a said substrate, the display comprising wherein said at least three 
primary colors define a viewed color gamut which substantially covers said perceived 
color gamut by explaining a monochromatic red (R), green (G), and blue (B) light 
source having well color balanced white light output is very desirable light source for 
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many display applications (Col 1, lines 11-13) and the invention presents a 
monochromatic R, G, B light source which incorporates digital color space conversion 
electronics which transfer input video signal color space into R, G, B color space 
created by the monochromatic R, G, B light source, so that the resulting color spectrum 
is acceptable for display use. (Col 2, lines 38-42) Therefore claim 1 is anticipated by 
Karakawa. 

Karakawa moreover teaches the display claimed in claim 4, wherein the light 
source of the display includes at least a plurality of LEDs by showing the 
monochromatic R, G, B laser light source incorporates cw diode laser bar (Col 3, lines 
16-17) and referring to Fig. 1, the master oscillator is coupled through output coupler to 
multiple Nd:YV0.sub.4 based gain modules (e.g., power amplifiers), and the average 
output power increases as more gain modules are added to the master oscillator. 
Each gain module is constructed from Nd:YV0'.sub.4 crystal slab transversely pumped 
by one or two cw diode laser bars. (Col 3, lines 43-49) Therefore claim 4 is 
anticipated by Karakawa. 

Karakawa in addition teaches the display claimed in claim 6, wherein the light 
produces at least four colors by explaining the performance goals of the 
monochromatic R,G,B laser light source are usually defined by the requirement for 
pulse repetition rate and FWHM (full-width half-max) pulse width, as well as producing 
high luminosity, well color-balanced white light when R,G,B laser light are mixed 
together. (Col 3, lines 11-15) Since the definition of white light is well known in the art 
as containing all the colors of the visible spectrum, the display taught by Karakawa 
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utilizes liglit producing at least four colors. Therefore claim 6 is anticipated by 
Karakawa. 

Karakawa further teaches the display claimed in claim 7, wherein the light source 
produces three primary colors, the transmission spectra of which define said viewed 
color gamut by showing the invention presents a monochromatic R, G, B light source 
which incorporates digital color space conversion electronics which transfer input video 
signal color space into R, G, B color space created by the monochromatic R, G, B light 
source, so that the resulting color spectrum is acceptable for display use. (Col 2, lines 
38-42). Therefore claim 7 is anticipated by Karakawa. 

Karakawa further teaches the displayed claimed in claim 8, comprising a spatial 
light modulator by demonstrating the invention includes display systems employing the 
monochromatic, pulsed laser light source, particularly for LCD display systems, since 
LCD panel (one of spatial light modulators) does not require pulse width modulation, 
the R, G, B pulsed laser light source may be coupled to three LCD panels (one panel 
for each primary color) to create a display system. (Col 2, lines 26-32) Therefore claim 
8 is anticipated by Karakawa. 

Karakawa moreover teaches the display claimed in claim 9, comprising a digital 
micro-mirror device by showing although the specific example of three transmissive 
LCD panels with the monochromatic R,G, B laser light source has been discussed in 
detail, the invention can be coupled with other different types of spatial light 
modulators; such as, but not limited to: digital mirror device (DMD), two dimensional 
electro- mechanical, digital, mirror array device modulators, as manufactured by Texas 
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Instruments; (Col 6, lines 43-47 and Col 6 lines 54-56). Therefore claim 9 is 
anticipated by Karakawa. 

Karakawa in addition teaches a method for reproducing an image intended for 
printing on a substrate using a set of inks, the image having a perceived color gamut 
when printed on a said substrate, the method comprising accepting data corresponding 
to said image by showing the invention presents a monochromatic R, G, B light source 
which incorporates digital color space conversion electronics which transfer input video 
signal color space into R, G, B color space created by the monochromatic R, G, B light 
source, so that the resulting color spectrum is acceptable for display use. (Col 2, lines 
38-42). 

Karakawa further teaches a method for reproducing an image intended for 
printing on a substrate using a set of inks, the image having a perceived color gamut 
when printed on a said substrate, the method comprising converting said data to data 
corresponding to a set of at least three primary colors by explaining the invention 
presents a monochromatic R, G, B light source which Incorporates digital color space 
conversion electronics which transfer input video signal color space into R, G, B color 
space created by the monochromatic R, G, B light source, so that the resulting color 
spectrum is acceptable for display use. (Col 2, lines 38-42). 

Karakawa additionally teaches a method for reproducing an image intended for 
printing on a substrate using a set of inks, the image having a perceived color gamut 
when printed on a said substrate, the method comprising selectively producing light of 
said at least three primary colors by showing the invention comprises a monochromatic 
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red (R), green (G), blue (B) pulsed laser light source adapted for display applications, 
and particularly, LCD display systems. (Col 1, 59-61) 

Karakawa additionally teaches a method for reproducing an image intended for 
printing on a substrate using a set of inks, the image having a perceived color gamut 
when printed on a said substrate, the method comprising combining at least three 
primary colors to substantially reproduce said image by showing the schematic 
diagram of the monochromatic R, G, B laser light source coupled with three 
transmissive LCD panels as the spatial light modulators is shown in FIG. 3. Since LCD 
panels are totally insensitive to the pulse width modulation, this monochromatic R,G,B 
laser light source can be coupled with both transmissive and reflective LCD panels 
acting as spatial light modulators. (Col 5 lines 32-38) Since the utilization of a spatial 
light modulator is well known in the art as an example of a controller to determine the 
relative location of light of each color as projected onto the view screen, Karakawa 
teaches the operation of a controller as a means of projecting the projection lens 
contents onto the viewing screen (Fig 3). 

Karakawa moreover teaches a method for reproducing an image intended for 
printing on a substrate using a set of inks, the image having a perceived color gamut 
when printed on a said substrate, the method comprising wherein said at least three 
primary colors define a viewed color gamut which substantially covers said perceived 
color gamut by explaining a monochromatic red (R), green (G), and blue (B) light 
source having well color balanced white light output is very desirable light source for 
many display applications (Col 1, lines 11-13) and the invention presents a 
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monochromatic R, G, B light source which incorporates digital color space conversion 
electronics which transfer input video signal color space into R, G, B color space 
created by the monochromatic R, G, B light source, so that the resulting color spectrum 
is acceptable for display use. (Col 2, lines 38-42) Therefore claim 10 Is anticipated by 
Karakawa. 

Karakawa further teaches the method claimed in claim 1 1 wherein converting 
said data comprises converting the data using a conversion matrix by showing The 
schematic diagram of digital color space converter design discussed below is shown in 
FIG. 5. In order to duplicate the input signal color space, this monpchromatic R.G.B 
laser light source incorporates the digital electronic circuit design that performs the 
following: b. 24 bits of color information are input through C.sub.R, C.sub.B and Y 
inputs, converted to a new color space (e.g., monochromatic R,G,B laser light source 
color space) by the 3.times.3 matrix multiplier in real time basis, and output onto 
three separate input controls to the spatial light modulator used. (Col 6, lines 12-15 and 
Col 6, lines 19-24) Therefore claim 1 1 is anticipated by Karakawa. 

Karakawa in addition teaches the method claimed in claim 15 wherein said at 
least three primary colors include a red primary, a green primary and a blue primary, 
the transmission spectra of which define said viewed color gamut by showing the 
invention presents a monochromatic R, G, B light source which incorporates digital 
color space conversion electronics which transfer input video signal color space into R, 
G, B color space created by the monochromatic R, G, B light source, so that the 
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resulting color spectrum is acceptable for display use. (Col 2, lines 38-42) Therefore 
claim 15 is anticipated by Karakawa. 

Karakawa in addition teaches the method claimed in claim 16 comprising 
spatially modulating the light of said at least three primary colors by explaining the 
invention includes display systems employing the monochromatic, pulsed laser light 
source, particularly for LCD display systems, since LCD panel (one of spatial light 
modulators) does not require pulse width modulation, the R, G. B pulsed laser light 
source may be coupled to three LCD panels (one panel for each primary color) to 
create a display system. (Col 2, lines 26-32). Therefore claim 16 is anticipated by 
Karakawa. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-3, 5, 12-13 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Karakawa (6,304,237). in view of Ben-David et a! (6.870,532 
hereinafter Ben-David). 

The teachings of Karakawa are given in the previous paragraphs of this Office 
Action. However, in regard to claims 2 and 12, Karakawa fails to explicitly teach or 
suggest a display comprising of a correction filter, the spectrum of the correction filter 
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being based on the spectrum reflected from a type of said substrate. However, this is 
what Ben-David teaches. Referring to Fig. 5, Ben-David teaches a system 48 is based 
on passing white light from a source 60 through appropriate color filters 52 to form 
colored light of a defined spectral range. (Col 7, lines 56-58 and Fig. 5) Furthermore, 
Ben-David teaches as shown with regard to FIG. 7, another optional embodiment of 
the system of the present invention is preferably based upon a simultaneous projection 
scheme. In a system 102, a white light source 104 produces a white light beam. The 
light beam is passed through a collimating lens 106 for collecting and focusing the light. 
Next, the light is passed through a plurality of dichroic mirrors 108. Preferably, one 
dichroic mirror 108 is used for each desired primary color. Four such dichroic mirrors 
108 are shown for the purposes of description only and without any intention of being 
limiting. Each dichroic mirror 108 passes part of the light spectrum and reflects the 
remaining part of the light spectrum, thereby acting as a filter to produce light of each 
desired primary color. (Col 13, line 63 - Col 14, line 9). Although Karakawa does not 
explicitly teach a display comprising a correction filter, the spectrum of the correction 
filter being based on the spectrum reflected from a type of said substrate, it would have 
been obvious to one of ordinary skill in the art at the time the present invention was 
made to combine the teachings of a system based on passing white light from a source 
through appropriate color filters taught by Ben-David into a monochromatic R, G, B 
light source display system and method as taught by Karakawa because the use of 
appropriate color filters as taught by Ben-David provides the form needed in colored 
light of a defined spectral range (Col 7, lines 56-57) and provides transmission spectra 
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of which is designed to give a coverage of a major portion of the gamut of the eye. (Col 
8, lines 51-53) and thus, a more accurate display for reproducing an image would be 
realized. 

In regard to claims 3 and 13, Karakawa fails to explicitly teach or suggest a 
display comprising of a correction filter, the spectrum of the correction filter being 
based on the spectrum of an intended light used to view the image when printed. 
However, this is what Ben-David teaches. Referring to Figs 5A and 5B, Ben-David 
teaches the transmission spectra of RGB filters, shown as spectra 84 (red), 86 (green) 
and 88 (blue), which are cleahy highly limited and cannot provide wide coverage for the 
gamut of colors which are displayed. FIG. 5B shows the transmission spectra of the 
six-color system, shown as spectra 90, 92, 94, 96, 98, and 100. These spectra are 
obtained by halving the spectral range of each of the RGB filters with spectra as shown 
in FIG. 5A. The pair of filters 90 and 92 covers the same spectral range of the wider 
filter 84, and so forth, thereby increasing the possible gamut of colors, which can be 
covered. The selection of the number of primary colors is preferably performed 
according to a balance between the desirability of adding more primary colors, which 
increases the possible gamut of displayable colors, and the increased complexity of 
adding more colors. (Col 12, lines 45-60) Although Karakawa does not explicitly teach 
a display comprising a correction filter, the spectrum of the correction filter being based 
on the spectrum of an intended light,, it would have been obvious to one of ordinary skill 
in the art at the time the present invention was made to combine the teachings of an R, 
G, B filter with spectra taught by Ben-David into a monochromatic R, G, B light source 
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display system and method as taught by Karakawa because the use of the pair of 
filters 90 and 92 (Fig 5B), as taught by Ben-David, cover the same spectral range of 
the wider filter 84, and thus, increasing the possible gamut of colors which can be 
covered and displayed. (Col 12, lines 53-55) and therefore, a more accurate display 
for reproducing an image would be realized. 

In regard to claims 5 and 14, Karakawa fails to explicitly teach or suggest a 
display wherein the light source includes at least a color wheel. However, this is what 
Ben-David teaches. Referring to Fig 3B. Ben-David teaches system 48 features six 
such colored filters 52, which as shown may optionally be configured in a color filter 
wheel 

54. In this example, the combination of light source 50 and color filters 52 can be 
considered to form at least part of the light source of FIG. 3A above, optionally with 
other components involved in the production of the light itself. (Col 7, lines 59-65) 
Furthermore, referring to Fig. 4A, Ben-David teaches an illustrative implementation for 
the filter arrangement of the color wheel with such a Neutral Density (ND) filter 82, The 
color filter wheel is divided into several color sections, labeled as "C1" to "C7" 
respectively, the width of each is 2.pi./N radians, where N is the number of primary 
colors. Each color section is a different color filter, which preferably has a separate ND 
filter. The ND filter does not affect the spectral content of the filtered light, but rather 
alters the intensity of the filtered light over the entire spectrum. (Col 1 1 , lines 30-40) 
Although Karakawa does not explicitly teach a display wherein the light source 
includes at least a color wheel, it would have been obvious to one of ordinary skill in 
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the art at the time the present invention was made to combine the teachings of a color 
wheel to form part of the light source into a monochromatic R, G, B light source display 
system and method as taught by Karakawa because the utilization of a color wheel 
taught by Ben-David holds transmission spectra of which is designed to give a 
coverage of a major portion of the gamut of the eye (Col 8, lines 51-53) and the 
implementation a color wheel with a neutral density filter, as taught by Ben-David, will 
assist in altering the intensity of the filtered light over the entire spectrum (Col 1 1 , lines 
38-39) and thus, a more accurate display for reproducing an image would be realized. 

Conclusion 

Any inquiry concerning this communication or earlier communications from examiner 
should be directed to Kevin K Xu whose telephone number is 571-272-7747. The 
examiner can normally be reached on Monday-Friday from 8:30 AM - 5:00 PM, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Bella can be reached on (571) 272-7778. 

Information regarding the status of an application may be obtained from Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
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more information about the PAIR system, see littp://pair-direct.uspto.qov . Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EB) at 866-217-9197 (toll-free). 



Kevin Xu 
9/29/05 
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